Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-0071 76 

(43)Date of publication of application : 10.01.1997 



(51)Int.CI. 



G11B 
B41M 
G11B 
G11B 
G11B 



7/00 
5/26 
7/125 
7/24 
19/247 



(21) Application number : 08-103591 

(22) Date of filing : 29.03.1 996 



(71) Appllcant 

(72) Inventor : 



MITSUBISHI CHEM CORP 

TAKADA KENICHI 
ONO TAKASHI 
NOBUKUNI NATSUKO 
HORIE MICHIKAZU 



(30)Priority 

Priority number : 07100387 
07116339 



cr 



Priority date 



31.03.1995 
18.04.1995 



Priority country : JP 



JP 



(54) OPTICAL RECORDING METHOD AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical recording 
method expanding linear velocity margin of a phase transition 
type optical recording medium. 

SOLUTION: For dealing with the different linear velocity on the 
phase transition recording medium, a clock period T is changed 
according to the linear velocity V, and a parameter of pulse 
division in a recording laser pulse is revised. The laser pulse is 
divided into m pieces of pulses by providing the interval alT (1< 
i<m) applying recording power Pw and the interval piT applying 
bias power Pb alternately when a mark of a length nT is formed. 
In this division, at least one side between the combination of 
the aiT and the bias power Pb is made variable making 
correspond to the linear velocity V. It is suitably used to a CD- 
E, etc., adopting mark length modulation recording in which the 
linear velocity is largely different. 
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* NOTICES * 
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damages caused by the use o£ tbis translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Clock period T is followed in laser power. The record power Pw, the elimination power Pe, And 
perform formation or elimination of an identifiable amorphous mark optically in becoming irregular among 
at least 3 values of the bias power Pb, and it sets to an optical information record medium at the optical 
recording approach which records and eliminates data. In the linear velocity V on an optical record medium, 
the maximum linear velocity Vh and the minimum linear velocity VL arc followed. It considers as 
adjustable in the range of VL<=V<=Vh. Clock period T at the time of linear velocity V The period which 
considers as adjustable according to linear velocity V, and sets to alphalT, alpha2T, alphamT the period 
which impresses the record power Pw, and impresses the bias power Pb as betalT, beta2T, betamT The 
impression period for laser power by selecting one by one with alphalT, betalT, alpha2T, beta2T, 
alphamT, and betamT The record power which records the amorphous mark of die length nT for n as two or 
more integers is divided into m pulses. The parameter which consists k of the integers from 0 to 2, and j are 
made into the parameter which consists of the real nimibers from 0 to 2, and the minimum value of said n is 

set to nmin, nmin-k>=l, m=n-k, alphal+betal-f The optical recording approach characterized by 

changing at least the combination of alphaiT, and one side of Pb a condition [ H-alpha m+beta m=n-j ] 
corresponding to said linear velocity V. 

[Claim 2] changing said bias power Pbi in betaiT corresponding to said rate — replacing with — the ratio of 
the bias power Pbi and the elimination power pe the optical recording approach according to clahn 1 
characterized by changing Pbi/Pe=theta i. 

[Claim 3] In the range of linear- velocity VL<=V<=Vh (Vh>=2VL), linear velocity at the time of record is 
made adjustable continuously or gradually at least. When making alphaiLT, alphailT, alphai2T, and 
alphaihT into the pulse width of each pulse into which it was divided, respectively in case linear velocity V 
was VL, VI, V2, and Vh, In the linear velocity VI and V2 used as VL<Vl<V2<Vh The optical recording 
approach according to claim 2 characterized by being referred to as alpha iL<=alpha il<=alpha i2<=alphaih 
and theta iL<=theta il<=theta i2<=thetaih, and considering as alpha iL<alpha ih or theta iL<theta ih at least 
in VL to all i that becomes 1 <=i<=m. 

[Claim 4] It is the mark length modulation record which makes the maximum linear velocity Vh the 2 to 6 
times as much range as the minimum linear velocity VL in the range of 1 .2 - 1 .4 m/S. m is selected to m=n, 
n-1, or n-2. Linear velocity V V=VL, 2VL, 4VL, Or select with what also takes the value of the finite 
individual of 6VL, and it sets to each above-mentioned linear velocity V. The optical recording approach 
according to claim 3 characterized by alphai decreasing in monotone to all i when i considers as alpha i+beta 
i= 1 .0 in the range of 2 <= alpha<=m, and i sets to Pbi=Pr**0.5mW in the range of 1 <=i<=m and linear 
velocity V falls. 

[Claim 5] The optical recording approach according to claim 4 characterized by being betam!=0. 
[Claim 6] Claim 1 characterized by clock period T at the time of being linear velocity V being T=Th (Vh/V) 
if Th is made into a clock period in case linear velocity is Vh thru/or the optical recording approach given in 
1 of 5, 

[Claim 7] The optical recording approach according to claim 3 which alphalh=l .5 or 1 .0, and i set to betal 
h=alpha ih=0.5 as range of 2 <=i<=m, and is characterized by making i into alpha i+beta i= 1 .0 as a value of 
the range of 2 <=i<=m in all the linear velocity V in the maximum linear velocity Vh to be used. 
[Claim 8] The optical recording approach according to claim 7 that linear velocity V is characterized by i 
being 2 <=alphal<alphaih and 0.05<alphai<0.5 in the range of 2 <=i<=m in the range of VL<=V<Vh. 
[Claim 9] The optical recording approach according to claim 3 characterized by alphai being fixed and being 
alphai >alphai to i of the range of 2 <=i<=m. 
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[Claim 10] The optical recording approach according to claim 3 characterized by for betai taking [ i ] 
constant value to the range of 1 <=i<m, and xmlike this constant value for betam being 0 and obtaining. 
[Claim 11] The optical recording approach given in 3 to which the range which n in the above-mentioned 
mark length modulation record can take is characterized by differing according to linear velocity V. 
[Claim 12] The optical recording approach according to claim 1 1 characterized by nminTxV being fixed to 
the minimum mark length nminT: 

[Claim 13] Maximum linear- velocity V<SUB>h to be used is made into the 2 to 6 times as much range as 
the minimum linear velocity VL in the range of 1.2 - 1.4 m/S. Using the eight-to-fourteen modulation of the 
mark length modulation set to m=n, n-1, or n-2, select linear velocity V as a value of the finite individual of 
VL, 2VL, 4VL, or 6VLs, and linear velocity V sets to two or more VLs. alphalh=L5 or 1 .0, and i set to 
betal h=alpha ih=0.5 in the range of 1 <=i<=m, and set to all the linear velocity V. i sets to alpha i+beta i- 
1=1 .0 in the range of 2 <=i<=m, and linear velocity V sets to 2VLs. i sets to Pbi=Pr**0.5mW by making Pr 
into playback light power to the range of 1 <=i<=m, and linear velocity V sets to VL. The optical recording 
approach according to claim 3 characterized by for i considering as 0.05<alphai<0.5 and Ih of alphal 
L<=alpha in the range of 1 <=i<=m, and considering as Pbi=Pe in linear velocity Vh. 
[Claim 14] The optical recording approach according to claim 13 characterized by being betam!=0.5. 

:|e 9|( 9|c ^ sf: 9|s 

[Claim 15] The optical recording approach according to claim 14 or 15 characterized by clock period T at 
the time of being linear velocity V being T=Th (Vh/V) if Th is made into a clock period in case linear 
velocity is Vh. 

[Claim 1 6] In the phase change mold medixmi which comes to prepare a lower dielectric protective layer, a 
recording layer, an up dielectric protective layer, and a metallic reflective layer in order at least on a 
substrate Said recording layer is {(GeTe)y(Sb2Te3)l-y}l-xSbx (the range of x is 0<=x<0.1). y is the 
numeric value of the range of 0.2< y<0.9, and {My(Tel-xSbx)l-y (the range of y is 0<=y<0.3). x is the 
numeric value of the range of 0.5< x<0.9. M In, Ga, Zn, germanium. The medium for optical recording by 
which it consists of at least one sort which shows at least one sort in Sn, Si, Pb, Co, Cr, Cu, Ag, Au, Pd, Pt, 
S, Se, and O, and thickness of said recording layer is characterized by the thickness of 1 5 to 30 nm and an 
up dielectric protective layer being ten to 30 nm. 

[Claim 1 7] The phase change mold optical information record medium characterized by being information 
having the division-of-timer-pulse-period information for the exposure light recorded on the body of a disk, 
and this body of a disk, and for this division-of-timer-pulse-period information choosing one from two or 
more division-of-timer-pulse-period approaches according to the linear velocity of the body of a disk used. 
[Claim 1 8] The disk driving gear characterized by choosing one of two or more of the division-of-timer- 
pulse-period approaches which are the disk driving gears used for the phase change mold optical 
information record medium which has the recording information and the division-of-timer-pulse-period 
information on exposure light by which the mark length modulation was carried out, and are included in said 
division-of-timer-pulse-period information according to the linear velocity of a record medium, and 
performing the division of timer pulse period. 



[Translation done.] 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.g... 5/3/2006 



JP,09-007176,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical record medium and the optical record approach. 
Information is related with the record medium used for the record approach and this which can be expanded 
broadly in recordable linear velocity about record, elimination, and a refreshable phase change mold optical 
record medium by the exposure of laser light etc. in more detail. 
[0002] 

[Description of the Prior Art] In recent years, development about the optical disk using laser is briskly 
performed as a record medium which meets increase of amount of information, and the demand of the high 
density and improvement in the speed of record and playback. There are a postscript mold recordable only at 
once and a rewriting mold which any number of times can eliminate [ record and ] in a recordable optical 
disk. As a rewriting mold optical disk, the magneto-optic-recording medium using the photoelectromagnetic 
effect and the phase change medium using change of a reversible crystallized state are mentioned. A phase 
change medium does not need the external MAG, but is only the power modulation of laser light, and record 
and elimination are possible for it. Furthermore, it has the advantage that 1 beam over- writing which 
performs elimination and re-record to coincidence with a single beam is possible. The case where it 
eliminates by forming a record mark and crystallizing this is conmion by making the minute part of mum 
order of record film make it amorphous in the phase change recording method in which 1 beam over-writing 
is possible. A germanium-Te system, a germanium-Te-Sb system, an In-Sb-Te system, a germanium-Sn-Te 
system alloy thin film, etc. are mentioned using a chalcogen system alloy thin film in many cases as such a 
recording layer ingredient used for a phase change recording method. 

[0003] Generally, in the phase change record medium of a rewriting mold, in order to realize two conditions 
(crystallization and amorphous-izing) which are different from each other, the laser light power of two 
different level is used. It explains taking the case of the case where form an amorphous mark from the initial 
state crystallized in this method, and crystallize this again, and an amorphous mark is eliminated. 
Crystallization is fully higher than the crystallization temperature of a recording layer, and is made by 
heating a part for a record layer to temperature lower than the melting point. In this case, a recording layer is 
pinched by the dielectric layer, or a long ellipse form beam is used in the migration direction of a beam so 
that a cooUng rate may become slow at extent with sufficient crystallization carried out. On the other hand, 
amorphous-ization is performed by heating and quenching a recording layer to temperature higher than the 
melting point. In case 1 beam over-writing is performed in the usual phase change medium, a record pulse is 
modulated between record laser power and the elimination laser power of power lower than it, and it 
records, eliminating the amorphous mark of the past already recorded. In this case, a dielectric layer also has 
a function as a heat dissipation layer for obtaining cooling rate (supercooling rate) sufficient by the 
recording layer. Furthermore, also in order to prevent the deformation accompanying melting and the 
volume change of the recording layer in the above heating and cooling processes, and the thermal damage to 
a plastic plate or to prevent degradation of the recording layer by moisture, it has a role with the important 
above-mentioned dielectric layer. Generally, the quality of the material of a dielectric layer is selected from 
viewpoints, such as optically transparent being a thing, that the melting point, softening temperature, and 
decomposition temperature are high, that film formation is easy, and having suitable thermal conductivity, 
to laser light. 
[0004] 

[Problem(s) to be Solved by the Invention] By the above-mentioned phase change medium, since the heat 
characteristic at the time of record and elimination is greatly influenced with the scan speed of a laser beam. 
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i.e., linear velocity, in order to raise record and an elimination property in the creation time of a phase 
change medium, it is necessary to optimize a recording layer presentation or lamination of a medixun 
according to the disk linear velocity at the time of the record and elimination of a recording apparatus made 
into the purpose. Formation of an amorphous mark is performed by cooling the recording layer made to 
once fuse by record power with the speed more than a critical cooling rate (Mitsubishi Kasei R&D Review 
vol.4 No two p68-81). When the same lamination is used, it depends for this cooling rate on linear velocity. 
That is, in hi^ linear velocity, a cooling rate becomes quick, and a cooling rate becomes slow in low linear 
velocity. In order to check this, the disk which is the lamination used also in the example of this invention 
and which formed lOOnm and a GeSbTe recording layer for the ZnS:Si02 mixing film, and formed 20nm 
and lOOnm of aluminum alloy film for 25nm and the ZnS:Si02 mixing film one by one on the 
polycarbonate substrate performed heat distribution simulation using a general finite difference method. In 
this case, after irradiating the record power (level) Pw and the base power (level) Pb on count and carrying 
out a temperature up to the highest attainment temperature of 1350 degrees C about a recording layer, in the 
process in which temperature descends, the critical cooling rate in near the melting point (600 degrees C) 
was investigated in the location to which 0.1 micrometers went fi-om the pulse irradiation starting position. 
Linear velocity of the result was [ in more than number K/ns and 4 m/s ] 0.9K/ns 2.2K/ns in 10 or more m/s 
at 1.4 m/s. 

[0005] On the other hand, in order to eliminate an amorphous mark, it is necessary to carry out fixed time 
amount maintenance of the recording layer below at the melting point above the crystallization temperature. 
Conversely, with high linear velocity, this incubation time amount is short and tends to become long with 
low linear velocity. Therefore, in the comparatively big recording apparatus of linear velocity, since the heat 
distribution of the recording layer of the irradiated part becomes in time and spatial comparatively steep 
when a light beam is irradiated, we erase at the time of elimination and are anxious about the remainder. In 
order to correspond to this recording device, comparatively, like, crystallization uses the compound of a 
comparatively quick presentation for a recording layer, or it is made the lamination in which it is possible, 
crystallization, i.e., mark elimination, and fi-om which heat cannot escape easily as a whole for a short time. 
On the contrary, in a recording device with a comparatively slow linear velocity, since a cooling rate 
becomes slow as mentioned above, we are anxious about the recrystallization at the time of record. Then, in 
order to correspond to the comparatively small recording device of linear velocity and to obtain the target 
mark die length, as an approach of preventing the recrystallization at the time of record mark formation, 
crystallization uses the compoxmd of a comparatively late presentation for a recording layer, or it is made the 
lamination from which heat tended to escape. 

[0006] The heat insulation layer between a recording layer and a reflecting layer is thickened as lamination, 
it is made hard to escape heat or, specifically, the device of using the presentation which it tends to 
crystallize on GeTe-Sb2Te of three lines in the case where for example, a GeSbTe system alloy is used as an 
ingredient is made by the medium for high linear velocity. On the other hand, in the object for low linear 
velocity, it puts in more mostly than the case where make it become the structure where make the above- 
mentioned heat insulation layer thin, and heat tends to escape, or Sb is used for the medium for high linear 
velocity, and the device of making it hard to crystallize at the time of re-coagulation is made. 
[0007] It is the driving gear made into the purpose by adopting the above recording layer presentations or 
optimizing lamination etc., and it is possible to perform informational record, elimination, and playback in a 
good property. However, by the medium optimized to recording devices with a comparatively big linear 
velocity, since the crystallization rate is enlarged, because of recrystallization, it is hard to form an 
amorphous bit and it cannot use it in the field where linear velocity is small. Conversely, if a medium is set 
by low linear velocity, since it is considering as the presentation and lamination which is easy to form an 
amorphous bit, in high linear velocity, it is hard to eliminate. After all, a linear- velocity margin was not able 
to be greatly extended only by optimization of a record medium. 

[0008] Although the linear velocity of the medium at the time of record and elimination is becoming large in 
order to shorten the time amount spent on record and elimination in recent years, it is another side and there 
is a request to which it is supposed that he wants to record information in accordance with the real time. For 
example, an image, music, etc. are the cases of record and it is indispensable to record in accordance with 
the real time in this case. Moreover, after recording in accordance with the real time in this case, the request 
of wanting to perform record for edit of that information at high ^peed is also. Furthermore, if the same 
record medium can be properly used to the both sides of the application in the high [ like recordable CD ] 
linear velocity like the application in low linear velocity (up to for example, 1 .2 m/s - 1 .4 m/s, and its four to 
6X), and the present magneto-optic disk (about 10 or more m/s), it is comparatively desirable especially as a 
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record medium for multimedia. However, in order to fill such a demand, when it recorded with a linear 
velocity sharply smaller than an original linear velocity by which the lamination of the record medium and a 
recording layer presentation were optimized, there was a case where informational record could not be 
performed, without the ability of the mark length who considers as the purpose recording. In a phase change 
record medium, after irradiating laser and carrying out melting of the minute part to the minute part of a 
recording layer generally, an amorphous mark is formed by quenching this, but as mentioned above, 
recrystallization takes place after record melting and this is considered because formation of sufficient 
amorphous mark becomes difficult, when disk linear velocity is comparatively small. When drawing 2 
which will become like drawing 1 if the playback wave of the record mark which recrystallized after 
melting is observed, and shows the condition of an amorphous film part is referred to collectively, at a part 
for the first portion of a record mark, recrystallization is large and it tums out in a part that the amorphous 
substance is formed comparatively good in the second half of a mark. It can be explained that it is because it 
recrystallizes without the heat by the laser radiation to the field which is equivalent to a part in the second 
half of a mark conducting 1 ** to the field equivalent to a part for the fiised mark first portion by the 
continuous irradiation of the laser beam by which this is equivalent to record power, consequently 
quenching a part for the mark first portion. In this case, in a part, since the laser beam which corresponds 
immediately after that at record power is no longer irradiated, there is no conduction of excessive heat and 
the fiised part becomes a good amorphous substance in the second half of a mark. If the above is taken into 
consideration and a record pulse will be divided by once dropping power after exposure initiation of record 
power, it can be reasoned that the time temperature change of a recording layer becomes in quenching, and 
it becomes possible to suppress degradation of the mark by the recrystallization at the time of record. 
[0009] As an example of the record approach in consideration of the above, JP,2-165420,A, JP,4-212735,A, 
JP,5-62193,A, JP,5-325258,A, There is .vol.30 No.4 p(1991)677-681 grade, each official report of JP,1- 
1 1 6927, A, and JJAP — In the thing using an off pulse, moreover, 40th applied-physics relation union 
meeting spring lecture meeting 29 a-B -4, JP,7-37251,A, JP,6-4867,A, Each official report of JP,1- 
253828,A, JP, 1-1 50230, A, JP,1-315030,A, JP,4-313816,A, JP,2- 199628, A, and JP,63-1 13938,A etc. is 
mentioned. However, by these approaches, all, under the conditions fi*om which linear velocity differs 
greatly although it is effective at the time of record with the linear velocity of a certain fixed range since the 
division-of-timer-pulse-period approach is fixed, as long as it could not perform good record in many cases 
and the fixed division-of-timer-pulse-period approach was used, the limitation was located in the range of 
the linear velocity which can respond by one specific mediimi. 
[0010] 

[Means for Solving the Problem] this invention person etc. proposes the approach of the division of timer 
pulse period united with linear velocity here for solution of the above-mentioned problem, this invention 
persons devised so that heat might be missed quickly and it might be easy to make it amorphous from a 
recording layer, as they became a low speed, and they thought that the division-of-timer-pulse-period 
approach could be collectively specified as linear velocity. That is, the summary of this invention is in the 
modification approach of the division-of-timer-pulse-period approach according to not the division approach 
itself but the linear velocity of a record pulse. According to this invention, it becomes possible to extend the 
use margin of the linear velocity of the specific disk of one sheet. Hereafter, it explains in fiill detail. 
[00 11] By the record approach of this invention, an identifiable crystal and an identifiable amorphous state 
are used optically first, and it is die length nT (n:2 or more nature.) to the optical recording medium [ over- 
write / at least / optical recording medium / with the laser light modulation of three values of the record 
power Pw, the elimination power Pe, and the bias power Pb ]. Min of the value which n can take, and 
maximum are set to nmin and nmax, respectively. Moreover, T: Divide the record signal pulse for carrying 
out mark length modulation record of a reference clock period. This division sets the impression period of 
alphai (1 <=i<=m) and bias power to betai for the impression period of record power, and is each period one 
by one alphai T/beta 1 T/alpha 2 T/beta 2T/.... It constitutes so that it may become /alpha mT/beta mT, and 
laser power is divided into m pulses. Here, the time amount to which alphaiT impresses the record power 
Pw, and betaiT are time amount which impresses the bias power Pb as above-mentioned. 

[0012] In this invention, it sets to the above-mentioned division. NL=n-j=alphal+betal+ + 

alpham+betam (however, J real number of the range of 0<=j<=2), and m=n-k (it is the range of linear- 
velocity VL<=V<=Vh (Vh>=2VL) a condition [ 0, 1 or 2, and nmin-k>=l ] k - k= -) When linear velocity 
at the time of record is made adjustable continuously or gradually at least, according to this selected lineeir 
velocity, either [ at least ] the combination of division pulse widtii alphaiT or the bias power Pb is changed. 
[0013] It is made for alpha iL<=alpha il <=alphai2<=alphaih to be materialized in the desirable example of 
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this invention to all i that becomes 1 <=i<=m, for example in the linear velocity VI and V2 used as 
VL<Vl<V2<Vh (however, each pulse width into which, as for alphaiL, alphail, alphai2, and alphaih, it was 
divided at the time of VL, VI , V2, and Vh, respectively), furthermore, a ratio with the bias power Pbi and 
Pe in each above-mentioned betaiT period — when setting Pbi/Pe to thetai, it is made for theta iL<=theta il 
<=thetai2<=thetaih to be materialized However, at least in VL, it considers as alpha iL<alpha ih or theta 
iL<theta ih, 

[0014] In the phase change mold record mediimi of this invention, the information about two or more 
division approaches which should be adopted above is made to correspond to linear velocity, and is 
recorded. A disk driving gear chooses one of them from two or more division-of-timer-pulse-period 
approaches corresponding to linear velocity based on this information recorded on the medium while it is 
made to correspond to the linear velocity to select and selects a clock frequency. 
[0015] The phase change mold record medium of this invention which can adopt the above-mentioned 
division-of-timer-pulse-period approach It is {(GeTe)y(Sb2Te3)l-y} 1-xSbx (the range of x is 0<=x<0.1) 
about a recording layer, y is the figure of the range of 0.2< y<0.9, and {My(Tel-xSbx)l-y (the range of y is 
0<=y<0.3). X is the figure of the range of 0.5< x<0.9. M In, Ga, Zn, germanium. It is desirable that 
constitute from at least one sort which shows at least one sort in Sn, Si, Pb, Co, Cr, Cu, Ag, Au, Pd, Pt, S, 
Se, and O, and the thickness of said recording layer forms so that the thickness of 15 to 30 nm and an up 
dielectric protective layer may serve as ten to 30 nm. 
[0016] 

[Embodiment of the Invention] As the record approach that linear velocity is almost fixed, there is ZCLV 
(Zoned CLV) with a fixed linear velocity etc. for every general CLV (Constant Linear Velocity) and zone 
(Morio Onoe editorial-supervision . optical disk technical . radio technical company). In the ZCLV format, 
in the zone, a little, although linear velocity changes, linear velocity is kept almost constant as a whole. In 
today, it is a well-known technique to make linear velocity of CD adjustable between IX (1 .2 m/s - 1 .4 m/s) 
itself 

[0017] For example, the clock period adopted at the time of a certain maximum linear velocity Vh is set to 
Th. If n is specified, the mark die length recorded by nTh will be decided. In order to record tiie mark of the 
same die length with the low linear velocity V, clock period T is set to count top (VhfV) xTh, and the mark 
of the same die length should be obtained by nT pulse. Generally adjusting clock period T in this way 
according to linear velocity has already been performed. However, desired mark length is not necessarily 
obtained in fact by expansion of the mark length by thermal diffusion, or mark length compaction by 
recrystallization. Such a thing tends to happen, especially when the minimum linear velocity VL is tiie low 
linear velocity of less than 4-6 m/s. Then, a record pulse is divided and the temperature distribution in a 
recording layer are adjusted by shortening each division pulse width. This record approach that carried out 
the mark length modulation is shown in drawing 3 . There are 1-7 modulation, eight-to-fourteen modulation, 
etc. in the modulation technique using such a mark length modulation. Especially since the start edge 
location and back end location of a record mark correspond to record data in these mark length records, it is 
important. 

[0018] a condition [ 1 / parameter m=n-k and n-j= (alpha l+betaH- +alpham+betam) which determine 

the division-of-timer-pulse-period approach in this invention corresponding to linear velocity and / nmin- 
k>=] — carrying out ~ alpha — at least one side is made adjustable according to the following principle 
among iT and Pb, and the configuration which extends the applicable linear velocity of the same medium is 
adopted. Namely, when a cooling rate becomes [ linear velocity ] small late in ** and this invention, shorten 
pulse width alphaiT fi'om which the record power Pw serves as ON, and time amoimt betaiT which becomes 
off is lengthened. Or control that heat accumulates in 1 mark, a cooling rate is made to increase, and 
recrystallization is prevented because lower linear velocity makes low laser light power (bias power) Pbi 
impressed to period betaiT from which the record power Pw becomes off. Or in order to control that one of 
the record pulses divided in order to record one mark is reheated by the record pulse which follows in 
addition to these, the cooling rate of the field by which melting was carried out for amorphous mark 
formation is controlled by controlling the light energy irradiated between the divided record pulses. It is 
alpha iL<=alpha il <=alphai2<=alphaih to all i that will become 1 <=i<=m in the linear velocity VI and V2 
used as VL<Vl<V2<Vh in the range (VL-Vh) of the linear velocity which records information on a phase 
change mold optical recording medium if it formulizes more. It is made for (1) ** to be materialized. Here, 
alphaiL, alphail, alphai2, and alphaih are each pulse width into which it was divided at the time of VL, VI, 
V2, and Vh, respectively. 

[0019] the above — replacing with - or the above - in addition, the ratio of the each bias power Pbi and the 
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elimination power Pe in the above-mentioned betaiT period — the time of setting Pbi/Pe to thetai and setting 
similarly thetaiL, thetail, thetai2, and thetaih to thetai at the time of VL, VI, V2, and Vh, respectively ~ 
theta iL<=theta il <=thetai2<=thetaih (2) 
It can carry out. 

[0020] the above ~ any case — at least - VL ~ setting - alpha iL<alpha ih (3) or theta iL<theta ih It is made 
for (4) ** to be realized to at least one i. However, the record power Pw and the elimination power Pe take 
the value which changes with each linear velocity with a natural thing. 

[0021] Especially Pe is chosen as the power which can eliminate an amorphous mark when only it is 
irradiated only once in direct ciirrent. more — concrete ~ finax=l/(2nmaxT) or fmin=l/(2nminT) — when Pe 
is irradiated in direct current on the mark recorded with single frequency (50% of duty ratios), Pe from 
which attenuation of the carrier level of the eliminated signal is set to about 20dB or more is chosen, or 
finax=l/(2nmaxT) — the mark top recorded with single frequency (50% of duty ratios) — finin=l/(nminT) — 
the signal of single frequency (50% of duty ratios) ~ over-writing (at this time) Even if it divides a record 
pulse, it is not necessary to carry out but, and when it became irregular and carries out with binary [ of Pw 
and Pe ], Pe is chosen so that the difference of the carrier level of finin and the carrier level of eliminated 
fmax may be set to about 20dB or more. In addition, Pw is chosen so that the C/N ratio (Carrier to Noise 
ratio) of the record signal of finax and finin may be set to about 45dB or more. 

[0022] It is well-known to change Pw, Pe, and clock period T according to the linear velocity at the time of 
record. However, this invention person etc. first proposes changing the division-of-timer-pulse-period 
approach according to a fixed principle according to linear velocity moreover like this invention. Although 
the parameter which describes these division-of-timer-pulse-period approaches may be continuously 
changed according to linear velocity, it may be gradually changed for every range of fixed linear velocity. 
[0023] By the above-mentioned optical recording approach, the arbitration value below the power Pe which 
needs the bias power Pbi in betaiT period which makes record power off for elimination in the case of 
performing 3 usual value records is taken ( drawing 4 ), and moreover, the value of Pbi can change between 
betaiT(s) and can make some kinds of level very good. In this case, it becomes possible to become possible 
to control heat distribution finely, and to prepare the form of an amorphous mark, and to make the jitter of a 
record signal good. Moreover, since it becomes in quenching, it may be possible to make a recrystallization 
field small and record sensibility may improve. Since it becomes impossible to take a servo signal and a 
tracking servo stops starting here when Pbi is set to 0, it is not desirable. Moreover, since a recording layer 
will fiise, and elimination becomes rather impossible, it is not [ be / it / if / Pbi exceeds Pe, ] desirable. After 
all, as for Pbi, it is more desirable than 0 that it is below Pe in size. 

[0024] The medium [ over-write / Pb / especially the high linear velocity from which V becomes 10 m/s / 
medium / as Pb=Pe (fixed) ] is desirable. It is because a clock period is short and high-speed responsibility is 
needed for the change circuit of Pb in high linear velocity. However, when using it with low linear velocity, 
since the demand to the responsibility of a pulse control circuit is eased, in order to prepare the form of an 
amorphous mark, although a circuit is complicated, occasionally it is desirable [ a clock period is long, and / 
making Pb into some kinds of combination instead of one kind of value ]. By the pattern for 4T mark 
illustrated to drawing 5 (a), during the period of betaiT, first, 0<Pb<Pe was taken and, subsequently the case 
where it changed with Pb=Pe was mentioned. Moreover, Pb=Pe was taken previously and Pb<Pe and the 
changing example were raised with the pattern illustrated to drawing 5 (b) after that. Thus, when Pbi can 
take two or more values PbiJ (however, bias power value which is beta i=sigmaJbeta iJ and is taken in 
section betaiJT into which PbiJ divided the inside of betai fiirther) in betaiT, it replaces with the above- 
mentioned thetai, and it is thetai=sigmaj(PbijbetaijT)/(Pe-beta iT). 
A definition is given and it is made for (2) t3q)es and (4) types to be realized. 

[0025] In the above-mentioned optical recording approach, the last laser power is elimination power, and 
since it is usually hard to go up temperature, a mark point may be good to make pulse width of a top 
division pulse longer than the pulse which continues after that. This example was shown in drawing 6 (a). 
Moreover, although the standup of the record pulse into which each was divided does not necessarily need 
to synchronize with a clock period, synchronizing is desirable [ the standup ] in order to simplify a pulse 
control circuit, however, the standup of a head pulse [ as opposed to one mark length also in such a case ], or 
the last pulse ~ from clock period T ~ at most — it is effective to shift only T, when amending the heat 
interference during a different mark. Furthermore, in order to control heat interference with the mark to 
precede, it is effective although it also becomes complicated to prepare the off-pulse section just before the 
head pulse (even max 2 T hour progress or before) of a consecutiveness mark. This example was shown in 
drawing 6 (b). 
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[0026] In each linear velocity, the record power Pw is not dependent on pulse duration nT, and it is desirable 
that it is fixed and fixed between [ by which it was divided in one mark / each ] pulses, when simplifying a 
pulse control circuit. However, especially the thing for which the record power of the pulse which follows 
fi-om the record power of the head pulse in one mark is changed gradually and that make record power of a 
consecutiveness pulse lowness becomes effective occasionally. Fvirther, although nT mark is recorded 
depending on the case, when the required laser power for pulse duration nT, i.e., the pulse train used as = 

(alpha l+betal+ +alpham+betam) n, is impressed, heating time becomes long too much and a mark 

longer than required die length may be able to be written to it. In that case, according to it, pulse number-of- 

partitions m=n-k may be changed as =(alphal+betal+ +alpham+betam) n-j (j is the real number of the 

range of 0< j<=2). In drawing 7 R> 7, as an example, betai (1 <=i<=m -1) was set constant, and the pattem 
made into the value fi-om which only betam differs was illustrated. In this case, by adjustment of betam, n-j 
can be changed and the desired mark length nT can be obtained. 

[0027] Although there are at least two kinds of parameters of the division-of-timer-pulse-period approach 
that it should be made to change according to linear velocity, as mentioned above In the linear velocity VI 
and V2 which does not depend pulse number-of-partitions m=n-k, pulse duration n-j, and alpha i+beta i on 
linear velocity among this parameter, but presupposes that it is fixed, and serves as VL<Vl<V2<Vh (1) It is 
desirable to make it all the -(4) types realized, when simplifying a pulse control circuit, the maximum linear 
velocity Vh used much more desirably ~ setting — alphalh=0. — 5, 1.0 or 1.5, and betal h=alpha ih=0,5 (2 
<=i<=m) 

It carries out, and it sets to all linear velocity, and is alpha i+beta i= 1.0 (2 <=i<=m). 
It carries out. If it does in this way, the standup of each record pulse synchronizes with a reference clock 
except for fixed delay. Therefore, the design of a pulse control circuit becomes still easier. What is 
necessary is here, to shorten pulse width and just to prevent recrystallization the more in the linear velocity 
V of the range of linear-velocity VL<=V<Vh, the more it becomes low linear velocity. However, if pulse 
width is shortened, since record sensibility worsens and is not so desirable, it is desirable to prepare 
0.05<alphai and a minimum in practice. 

[0028] In this invention, although mark length modulation record is targetted, it is not restricted to a mark 
edge detection method. That is, any of the peak detection by Jpn.J.Appl.Phys., Vol.31 (1992), the slice by 
simple direct current level which is indicated by 584-589pp, or 2 times differential are sufficient. Moreover, 
the method of detecting separately a mark edge which is indicated by this reference by the mark firont end 
and the back end is also effective. 

[0029] The optical recording medium which can apply this invention is the so-called phase change mold 
record medium, and is the thing of the format which makes a crystallized state the condition of not recording 
and forms an amorphous record mark. One example of the configuration of this kind of phase change 
medium is shown in drawing 8 . Of course, this invention is not limited to this lamination. In drawing 8 R> 
8, the protective layer 6 which consists of the reflecting layer 5 which consists of the lower protective layer 
2, the recording layer 3 of a phase change mold, the up protective layer 4, a metal, or a semi-conductor and 
ultraviolet rays, or heat-curing resin is formed one by one on the substrate 1 . Each class shown with the sign 
2-5 is a fliin film usually formed by the spatter. Generally, the focusing light for record playback penetrates 
the transparence substrate 1, and is irradiated by the recording layer 3. It is locally heated by the exposure of 
the record power Pw, fuses, and is rapidly cooled by OFF of focusing light exposure light, and a recording 
layer 3 becomes amorphous in case it solidifies. It is heated, and it recrystallizes and an 2imorphous mark is 
eliminated by the exposxire of Pe so that it may become the temperature beyond crystallization temperature 
below with the melting point. As a recording layer ingredient [ over- write / ingredient / such a principle ], a 
GeSbTe alloy (especially, it is the false binary system alloy of GeTe and Sb2Te3) which was already 
described, and the thing which added Ag, Cu, Au, germanium, Pd, Pt, etc. near the Sb70Te30 eutectic 
presentation are mentioned. By control of the amoimt of Sb(s), a crystallization rate and amorphous 
organization potency, or crystallization temperature is controlled especially by these alloys, and it is 
optimizing with them in accordance with the linear velocity to be used. For example, if Sb is added to the 
GeTe-Sb2Te3 false binary system alloy, since the increase of amorphous organization potency and a 
crystallization rate will become slow, it becomes the low linear velocity sense. Moreover, controlling the 
supercooling rate of the melting field formed at the time of record by controlling the thermal conductivity of 
the thickness of a recording layer 2 or a protective layer 4, protective layers 2 and 4, and a reflecting layer 5 
also becomes controllable [ which it is fitted to linear velocity ]. For example, since amorphous formation 
will be promoted if the thermal diffusion from a recording layer to a reflecting layer is promoted by setting 
thickness of a recording layer and an up protective layer to 15 to 30 nm or it makes the thermal conductivity 
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of a protective layer high, it becomes the low linear velocity sense. 

[0030] A recordable compact disk (CD-E) is mentioned as a concrete application of this invention. In CD-E, 
it is VL=1 .2 - 1 .4 m/s, and if record playback can be carried out in IX and 2, and 4 or 6X all, it is desirable. 
Although such operation of CD-E is not released, it is made desirable [ that it can record with the extensive 
linear velocity of one to 6X ] with recordable CD (CD-R, CD-Recrordable) of the write-once mold which 
has already appeared on the market in the commercial scene now. In this case, as the desirable division-of- 
timer-pulse-period approach, m=n, n-1, or the eight-to-fourteen modulation that becomes n-2 shall be 
adopted as a mark length modulation method, and the value of the finite individual of VL, 2VL, 4VL, or 
6VL shall be first taken as V. It is referred to as alphalh=1.5 or 1.0, and betalh=alphaih=0.5 (2 <=i<=m) in 
two or more VLs of linear velocity, and is referred to as alpha i+beta i-l=l .0 (2 <=i<=m) in all linear 
velocity. Furthermore, the record division-of-timer-pulse-period approach is made to change according to 
linear velocity in linear-velocity 2VL, so that it may become 0.05<alphai<0.5 (2 <=i<=m) and Ih of alphal 
L<=alpha in Pbi^Pe**0.5mW (1 <=i<=m) and linear velocity VL in Pbi=Pr**0.5mW (1 <=i<=m and Pr are 
playback light power), linear-velocity Vh=4VL, or 6VLs. However, it is referred to as betam!=0.5 (it may 
be 0). That is, the off-pulse period of each mark last edge can be made into different time amount firom the 
off-pulse period in a mark. It can respond by one kind of medium to the drive equipment of the variety 
which records with various linear velocity by carrying out like this. 

[0031] As a CD-E record medium suitable for the above-mentioned optical recording approach, more 
specifically On a substrate, at least A lower dielectric protective layer, a {(GeTe)y(Sb2Te3)l-y} 1-xSbx 
(0<=x<0.1, 0.2< y<0.9) recording layer, The phase change mold medium which came to prepare an up 
dielectric protective layer and a metallic reflective layer in order, and 15 to 30 nm and up dielectric 
protection layer membrane thickness set [ record layer membrane thickness ] to ten to 30 nm is mentioned. 
Or this recording layer may be replaced with My(Tel-xSbx)l-y (0<=y<0.3, 0.5< x<0.9, M=In, at least one 
sort in Ga, Zn, germanium, Sn, Si, Co, Cr, Cu, Ag, Au, Pd, Pt, S, Se, and O). The record approach that JP,4- 
212735,A and JP,5-62193,A divide a record pulse especially in CD linear velocity by those of the approach 
about the phase change mold record medium using a rewritable GeSbTe recording layer with ****** and 
the long mark is shown. However, the division-of-timer-pulse-period approach in the above-mentioned 2X 
2VLs is not touching on the problem of the linear- velocity dependency produced when even suggestion is 
not carried out and it records by 2 and 4 or 6X at all. Furthermore, according to a certain fixed principle, the 
record division-of-timer-pulse-period approach is changed, and it is not indicated at all about the approach 
of conquering a linear velocity dependency. In the society annoxmcement (Intemational symposium on 
Optical Memory, 1995, Knanazawa, Japan, No.P-33) by JP,7-37251,A, its artificer, etc., the example and its 
record approach of the CD-E medixmi using an AglnSbTe recording layer are illustrated. However, about 
the problem and its solution approach of a linear-velocity dependency, it is not indicated at all too. 
[0032] If it is in the mark length modulation record which has the minimum linear velocity VL in the range 
of 1 .2 - 1 .4 m/S in the above-mentioned example m is selected to m=n, n-1 , or n-2. Linear velocity V 
V=VL, 2VL, 4VL, It selects with what also takes the value of the finite individual of 6VL, and sets to each 
of this linear velocity V. i or in the range of 2 <= alpha<=m When it considers as alpha i+beta i= 1.0, and i 
sets to Pbi=Pr**0.5mW in the range of 1 <=i<=m and linear velocity V falls, it can constitute so that alphai 
may decrease in monotone to all i. Moreover, it is desirable firom a viewpoint of a tracking servo to be 
referred to as betam!=0 in this case. 

[0033] Another effective usage of this invention is canceling the linear- velocity dependency produced 
according to the linear- velocity difference of the inside-and-outside periphery of the phase change mold disk 
which rotates by the constant angular velocity (constant angular velocity, CAV). That is, by the medium 
with a big radius fi-om which the radius of the inside-and-outside periphery of a record section doubles 
[ more than ], a twice [ more than ] as many linear- velocity difference as this arises in an inside-and-outside 
periphery. In order to conquer a linear-velocity dependency, it requires a device special at the time of 
manufacture and is difficult to change a recording layer presentation and lamination by the inside-and- 
outside periphery. Then, also in a imiform medium, information is [ that there is nothing inconvenient ] 
recordable [ by changing the record division-of-timer-pulse-period approach according to this invention ] on 
radial according to the linear velocity of an inside-and-outside periphery over the whole disk surface. What 
is necessary is just to make a change accompanying the radius location of this record division-of-timer- 
pulse-period approach by the change of the reference clock period in a radius location being interlocked 
with by the medium of the usual ZCAV (ZonedCAV) method. 

[0034] In order to use the optical recording approach of this invention that it is simpler and effectively, 
beforehand, it is at the pit information on concavo-convex, for example, and the information about the 
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division of timer pulse period is recorded on the disk to be used. Although the division-of-timer-pulse- 
period information is made adjustable among for example, the above-mentioned parameters (Pw, Pe, Pb, m, 
j, k, alphai, betai), it is desirable that it is indicated that combination is changed according to the linear 
velocity to be used. In the linear velocity V of the range of VL<=V<=Vh, if the division approach is 
indicated only about the linear velocity in VL and Vh and this publication is just set to V in the meantime, it 
con interpolate and use the parameter to VL and Vh. Moreover, in the above-mentioned CD-E, the 
information about the above-mentioned division of timer pulse period may be beforehand indicated to a 
substrate by the frequency modulation of the winding slot in lead-in groove area. A disk driving gear carries 
out automatically the division-of-timer-pulse-period scheme which reads the division-of-timer-pulse-period 
approach beforehand indicated by the disk, and records with the division-of-timer-pulse-period approach 
and linear velocity which were specified. Although linear velocity dependencies differ mutually by adopting 
such a disk driving gear, also when two or more phase change media as mutual with the same format of 
recording information live together in a commercial scene, it becomes possible to take the compatibility. 
That is, this invention can solve the problem that recrystallization arises and a normal mark is not recorded 
on a certain specific phase change medium when it records with the disk driving gear which adopted only 
the division-of-timer-pulse-period approach by which a certain specification was fixed. 
[0035] As mentioned above, in this invention, on a disk, it becomes possible to make good temperature 
distribution, and even if it records in the line£ir- velocity range of the conditions which linear velocity is large 
and are different, for example, Vh>=2VL, it erases, the remainder etc. is stop and the disk of one sheet can 
be use by the phase change medixim in the large linear velocity in the recrystallization in low linear velocity, 
and high linear velocity make conventionally impossible by change the division-of-timer-pulse-period 
approach corresponding to linear velocity. 

[0036] Although the example of an operation gestalt of this invention (example) is shown below, this 
invention is not limited to the following examples. In the following examples and examples of a 
comparison, it recorded using the light disk drive circuit tester by the pulse tech company which carried the 
680nm laser diode and the optical lens of NA=0.60 (1 beam over- writing). The playback light power Pr was 
not based on linear velocity by 1 .OmW, but presupposed that it is fixed. Moreover, clock period T was 
selected, as it was made in inverse proportion to linear velocity and had been T= 20.0ns by 10 m/s for T= 
143ns (7MHz) at the time of record by 1 .4 m/s. 

[0037] [An example 1, examples 1 and 2 of a comparison] As an example 1, 80 (ZnS) (Si02) 20 [mol%] 
layer on a polycarbonate substrate lOOnm, 25nm and 80 (ZnS) (Si02) 20 [mol%] layer for a 
germanium22.2Sb22.2Te55.6 [at%] layer 20nm, The laminating of the lOOnm of the aluminum alloy layers 
was carried out by the magnetron sputtering method one by one, and the disk created by preparing 4 
micrometers of ultraviolet-rays hardening resin on it further weis used. First, evaluation by the repetition 
pattem which repeats and contains the pattern of 3T/9T / 7T/9T / 1 1T/9T (the underline section corresponds 
between a mark and a mark of the underline-less section) was performed. After an over- write [ suitable 
conditions ] several times, it sliced on the main level of the peak peak value of 1 1T/9T signal amplitude in a 
regenerative signal, and mark length was detected. The time interval analyzer (made in [ Hewlett Packard ] 
TIA, E1725A) and the simple method (simple peak detection method indicated by Jpn.J.Appl.Phys., Vol.31 
(1992), 584-589pp, etc.) were used for detection. [0038] The pulse split plot experiment made into a pattem, 
i.e., m=n-j, as shown by drawing 9 (a) in linear- velocity 10 m/s, j= 0 (the same is said of j= 0.2 since it is 
Pe=Pb), alphai =1 .5, betal=0.5, and alpha i=beta i= 0.5 (i>=2) was used (for example, refer to 
Proc.Int.Symp.on Optical Memory, 1991, and 291-296pp). And a good playback wave like an oscillograph 
shown in drawing 10 (a) was acquired. [ Pw=12.0mW and Pe=4.0mW ] Similarly, the clock period was 
adjusted according to linear velocity, and by choosing suitable Pw and suitable Pe, when over-writing was 
tried in the range to 20 m/s, the good record wave was acquired altogether. Moreover, the good mark length 
jitter less than 10% of T was obtained by the mark length of 3T, 7T, and 1 IT. 

[0039] As an example 1 of a comparison, the pattern of the division of timer pulse period was not changed 
with linear velocity with the same configuration, only clock period T was adjusted, and over- writing was 
tried by 1.4 m/s. In this case, in any combination of Pw and Pe, record of 7T and 1 IT mark was impossible. 
The wave-like example (comparatively better example) was shown in drawing 10 (b). When mark length is 
long, the amount of mark first portion recrystallizes with the remaining heat at the time of record of a part in 
the second half of a mark, and it is considered that record of an amorphous mark was not completed. 
Furthermore, although the amorphous mark was fully formed as an example 2 of a comparison when 
referred to as germamum23Sb28Te49 which made the presentation of a recording layer Sb Rich from the 
previous example in order to optimize to 1 A m/s, since the crystallization rate was slow, 1 0 m/s of the 
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elimination ratio of an amorphous mark is inadequate, and it was not suitable for over-writing. 
[0040] Then, in order for the medium for high linear velocity used by 10-20 m/s to perform good record also 
by 1 .4 m/s as most difficult case, according to the meaning of this invention, optimization of the division-of- 
timer-pulse-period approach was tried as follows. 

[Example 2] Over-writing by the above-mentioned repetition mark length pattern was tried by linear- 
velocity 1.4 m/s using the disk optimized to linear-velocity 10-20 m/s. It was referred to as m=n, j= 0.2, and 
Pe=4mW, and Pb was fixed with Pb=Pbi=0.2mW, and width of face Tp of n division record pulses for nT 
mark formation was made regularity with Tp=alpha iT, and record power Pw was made adjustable. This 
pulse pattem was shown in drawing 9 (b). In Tp>=50ns, it was hardly made amorphous and the detection of 
the mark edge by TIA itself was not completed. Drawing 1 1 (a) and (b) show the mark length at the time of 
shortening Tp further, and the Pw dependency of a mark length jitter about each nT mark (3T, 7T, 1 IT), 
respectively. When it considered as less than [ Tp=30ns ] (namely, less than [ 0.2 IT ]), in Pw=14-17mW, 
the proper mark length corresponding to the record mark nT and the good jitter below O.IT were chosen. In 
addition, more than Pw>16mW was required in TpT=12ns (0.084T) as Pw, and sensibility was insufficient in 
the above-mentioned circuit tester. 

[0041] In this example, except [ all ] betan, it is equal, and about betai, only betan is adjusted so that it may 
be set toj= 0.2. 

[Example 3] Pb and Pw were made adjustable under m=n, j= 0.2, and Pe=0.4mW conditions Tp=20ns 
(alphai=0.14). Pw of mark length and a mark length jitter and Pb dependency are similarly indicated to be 
drawing 1 1 (a) and (b) to drawing 12 (a) and (b), respectively. When Pb was smaller than about ImW, good 
jitter about O.IT or less was obtained by Pw=14-17mW. In addition, it was uninfluential to a tracking servo 
etc. also as 0<Pb<Pr. Even if it makes Pb=0.2mW and Pb lower than Pr, if it is time amount of this level, a 
tracking servo will not separate. 

[0042] That a good result is obtained turned out to use together making alphai small from examples 2 and 3, 
at a low linear velocity side, especially in using it with a wide range linear velocity called 1 .4 m/s - 20 m/s, 
and making Pb small. 

[Example 4] In Pb=0.2mW and Pe=4mW, Pw and j dependency of the mark length at the time of 
considering as m=n or m=n -1 and a mark length jitter were shown in drawing 13 (in the case of m=n), and 
drawing 14 (in the case of m==n -1) Tp=20ns (alphai=0.14T), respectively. Mark length depends to n- 
j=sigma (alphai+betai) strongly. It turns out that the optimum point exists in the range of j=0.2-0.7 also in 
any of m=n and m=n -1 . It is desirable from what is necessary being in m=n -1 , to set m constant and just to 
change only n-j and alphai in the range of 1.4 m/s - 20 m/s, according to linear velocity. It is because it is 
more desirable on circuitry to be made to regularity from the case where m changes as a pulse control circuit 
according to linear velocity. Moreover, in the eight-to-fourteen modulation method for which the pattem 
containing all the mark length of n= 3 to 1 1 is adopted for example, used with a compact disk (CD), it 
means that over- writing became possible with a wide range linear velocity by having obtained the good 
result using the repetition pattem including n= 3 and the mark length of 7 and 1 1 . However, 3T which are 
the shortest mark length in T= 143ns are equivalent to 0.6 micrometers, and higher-density than the present 
CD. However, if this optimizes some pulse width etc, even if it is set to 0.8-0.9 micrometers of the present 
CD average, over-writing will become possible with a wide range linear velocity similarly. It becomes [ the 
shortest mark length ] still smaller on the other hand for example, is the same also at the mark length 
modulation record in a digital video disc. Rather, since recrystallization cannot take place [ the one where 
mark length is shorter ] easily, the problem about a linear velocity dependency is mitigated. Also in such a 
high density record medium, the division-of-timer-pulse-period approach of this invention is applicable. 
[0043] [Example 5] In the middle Hnear velocity between 10 m/s and 1.4 m/s, we decided the over- write 
[ medium / above-mentioned / phase change / the above-mentioned repetition pattem ], and record in 2.8 
m/s was performed as an example, consequently, the division-of-timer-pulse-period pattem set to Tp=15- 
20ns., j= 0.2, m=n, Pe=4mW, and Pb=0.2mW - setting - Pw= - proper mark length and the good jitter not 
more than O.IT were obtained by about 1 5mW or more. Therefore, to the medium of this example, the same 
pattem is applicable at least in one to 2X of CD linear velocity. On the other hand, when referred to as m=n 
-1, j= 0.0, Pb=Pe, and Tp=20ns in 5.6 m/s which is about 4X of CD linear velocity, it is Pw=16mW and 
Pe=4mW, and the good jitter not more than O.IT was obtained. 

[0044] [Example 6] This invention can be applied also when the pulse duration modulation techniques in 
high linear velocity and low linear velocity differ. In this example 6, the over-write using eight-to-fourteen 
modulation in 1 .4 m/s was actually tried in the range of 10-20 m/s using the RLL (run-length-limited) sign 
which is used with computer-related peripherals and an optical recording medium and which consists of 
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mark length from n= 2 to 8 (1 7). In this case, a mark edge detector becomes [ the way which set clock 
period T constant ] easy. But it does not necessarily need to be strictly in agreement. It is better to fix, since 
the physical shortest mark length is the minimum of the lineeir density decided by the physical characteristic 
of the medium. Then, it becomes effective to change a clock period so that each of shortest mark 2T in the 
above-mentioned (17) modulation and 3T marks in eight-to-fourteen modulation may be set to 0.6 
micrometers. Drawing 1 5 (a) The eye pattern in linear velocity 10 m/s (eight-to-fourteen modulation), 5.6 
m/s (eight-to-fourteen modulation), and 1.4 m/s (1-7 modulation) was shown in - (c), respectively. As seen 
to this drawing, the good wave was acquired in each linear velocity, and the mark length jitter was less than 
[ O.IT ] also in the shortest mark, 

[0045] [(example 7] what was made to be the same as that of an example 1 as lamination was prepared for 
the recording layer as a record medium using the alloy thin film of a presentation of 
Ag4.2In5.2Sb62.6Te23.0.) The semiconductor laser whose wavelength is 780nm, and the optical lens of 
NA=0.55 were used for record. In CD2 double linear velocity 4.8 m/s, by tiie division-of-timer-pulse-period 
method shown in drawing 16 to the eight-to-fourteen modulation method, when recorded with the pattern 
(Pw=12mW, Pe=6mW, and Pb=Pr=0.8mW), the good eye pattem was obtained. That is, the jitter of each 
mark became less than 1 0% of a clock period. When the clock period was doubled by the same division-of- 
timer-pulse-period method £ind this medium was recorded with IX CD, recrystallization was remarkable and 
a good eye pattem was not chosen. However, when alphai was set to 0.33 (2 <=i<=m and alpha 1 are not 
changed by 1.0), Pw=l Imw, Pe=5mW, and Pb=Pr=0.8mW, the good eye pattem was obtained. 
[0046] 

[Effect of the Invention] Without changing the quality of the material of a medium by using the recording 
method of this invention, the linear- velocity margin of a medium, especially the margin by the side of low 
linear velocity can be extended, and over- writing record is attained in the range of a large linear velocity. 
Moreover, since it becomes unnecessary to be able to respond by the same medium to the various drives 
from which the linear velocity at the time of record differs, and to optimize to each linear velocity while 
there is compatibility in a format of record data, the problem of medium compatibility is solvable. 
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[Procedure revision] 

[Filing Date] March 18, Heisei 10 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the optical recording approach which performs formation or elimination of an identifiable 
amorphous mark optically, and records and eliminates data at an optical information record medium in 
modulating laser power according to clock period T among at least 3 values of the record power Pw, the 
elimination power Pe, and the bias power Pb, 

In the linear velocity V on an optical record medium, the maxirnxun linear velocity Vh and the minimum 
linear velocity VL are followed, 

It considers as adjustable in the range of VL<=V<=Vh, 

Clock period T at the time of linear velocity V is made adjustable according to linear velocity V, 
The period which sets to alpha IT, alpha2T, alphamT the period which impresses the record power Pw, 
and impresses the bias power Pb as betalT, beta2T, betamT It is an account about the amorphous mark 
of die length nT considering n as two or more integers by selecting the impression period for laser power 
one by one with alphalT, betalT, alpha2T, beta2T, alphamT, and betamT. The record power to record is 
divided into m pulses, 

The parameter which consists k of the integers fi"om 0 to 2, and j are made into the parameter which consists 
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of the real numbers from 0 to 2, and the minimum value of said n is set to nmin, 

nmin-k>=l, m=n-k, alpha l+betal+ The optical recording approach characterized by changing at least 

the combination of alphaiT (1 <=i<=m), and one side of Pb a condition [ +alpha m+beta m=n-j ] 
corresponding to said linear velocity V. 

[Claim 2] changing said bias power Pbi in betaiT corresponding to said rate — replacing with — the ratio of 
the bias power Pbi and the elimination power pe ~ Pbi/P The optical recording approach according to claim 
1 characterized by changing e=theta i. 

[Claim 3] In the range of linear-velocity VL<=V<=Vh (Vh>=2VL), linear velocity at the time of record is 
made adjustable continuously or gradually at least. 

When making alphaiLT, alphailT, alphai2T, and alphaihT into the pulse width of each pulse into which it 
was divided, respectively in case linear velocity V was VL, VI, V2, and Vh, In the linear velocity VI and 
V2 used as VL<Vl<V2<Vh The optical recording approach according to claim 2 characterized by being 
referred to as alpha iL<=alpha il <=alphai2<=alphaih and theta iL<=theta il <=thetai2<=thetaih, and 
considering as alpha iL<alpha ih or theta iL<theta ih at least in VL to all i that becomes 1 <=i<=m. 
[Claim 4] It is the meirk length modulation record which makes the maximum linear velocity Vh the 2 to 6 
times as much range as the minimum linear velocity VL in the range of 1 .2 - lA m/S, 
m is selected to m=n, n-1, or n-2, 

Linear velocity V selects with what also takes the value of the finite individual of V=VL, 2VL, 4VL, or 
6VL, 

In each above-mentioned linear velocity V, i considers as alpha i+beta i= 1 .0 in the range of 2 <= alpha<=m, 
and i may be Pbi=Pr**0.5mW in the range of 1 <=i<=m. 

The optical recording approach according to claim 3 characterized by alphai decreasing in monotone to all i 
when linear velocity V falls. 

[Claim 5] The optical recording approach according to claim 4 characterized by being betam!=0. 
[Claim 6] Claim 1 characterized by clock period T at the time of being linear velocity V being T=Th (VhfV) 
if Th is made into a clock period in case linear velocity is Vh thru/or the optical recording approach given in 
1 of 5. 

[Claim 7] The optical recording approach according to claim 3 which alphai h= 1.5 or 1.0, and i set to betal 
h=alpha ih=0.5 as range of 2 <=i<=m, and is characterized by making i into alpha i+beta i= 1 .0 as a value of 
the range of 2 <=i<=m in all the linear velocity V in the maximum linear velocity Vh to be used. 
[Claim 8] The optical recording approach according to claim 7 that linear velocity V is characterized by i 
being 2 <=alphal<alphaih and 0.05<alphai<0.5 in the range of 2 <=i<=m in the range of VL<=V<Vh. 
[Claim 9] The optical recording approach according to claim 3 characterized by alphai being fixed and being 
alpha l>alphai to i of the range of 2 <=i<=m. 

[Claim 10] i — the range of 1 <=n<m — receiving — betai — constant value — taking ~ and 

The optical recording approach according to claim 3 characterized by unlike this constant value for betam 

being 0 and obtaining. 

[Claim 11] The optical recording approach given in 3 to which the range which n in the above-mentioned 
mark length modulation record can take is characterized by differing according to linear velocity V. 
[Claim 12] The optical recording approach according to claim 1 1 characterized by nminTxV being fixed to 
the minimum mark length nminT. 

[Claim 13] The eight- to-fourteen modulation of the mark length modulation which made the maximum 
linear velocity Vh to be used the 2 to 6 times as much range as the minimum linear velocity VL in the range 
of 1 .2 - 1 .4 m/S, and set it to m=n, n-1 , or n-2 is used, 

Linear velocity V is selected as a value of the finite individual of VL, 2VL, 4VL, or 6VLs, 

alpha lh=l .5 or 1 .0, and i set [ in / in linear velocity V / the range of 1 <=i<=m ] to betal h=alpha ih=0.5 in 

two or more VLs, 

In all the linear velocity V, i sets to alpha i+beta i-l=l .0 in the range of 2 <=i<=m, 

In 2VLs, i makes Pr playback light power to the range of 1 <=i<=m, and linear velocity V may be 

Pbi=Pr**0.5mW, 

In VL, i considers [ in / in linear velocity V / the range of 1 <=i<==m ] as 0.05<alphai<0.5 and Ih of alphai 
L<=alpha, 

The optical recording approach according to claim 3 characterized by considering as Pbi=Pe in linear 
velocity Vh. 

[Claim 14] The optical recording approach according to claim 13 characterized by being betam! =0.5. 
[Claim 15] The optical recording approach according to claim 14 or 15 characterized by clock period T at 
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the time of being linear velocity V being T=Th (VhA^) if Th is made into a clock period in case linear 
velocity is Vh. 

[Claim 16] In the phase change mold mediiam which comes to prepare a lower dielectric protective layer, a 
recording layer, an up dielectric protective layer, and a metallic reflective layer in order at least on a 
substrate Said recording layer is {(GeTe)y(Sb2Te3)l-y} 1-xSbx (the range of x is 0<=x<0.1). y is the 
numeric value of the range of 0.2< y<0.9, and {My(Tel-xSbx)l-y (the range of y is 0<=y<0.3). x is the 
numeric value of the range of 0.5< x<0.9. M In, Ga, Zn, germanium, The medium for optical recording by 
which it consists of at least one sort which shows at least one sort in Sn, Si, Pb, Co, Cr, Cu, Ag, Au, Pd, Pt, 
S, Se, and O, and thickness of said recording layer is characterized by the thickness of 15 to 30 nm and an 
up dielectric protective layer being ten to 30 nm. 

[Claim 17] The phase change mold optical information record medium characterized by being information 
having the division-of-timer-pulse-period information for the exposure light recorded on the body of a disk, 
and this body of a disk, and for this division-of-timer-pulse-period information choosing one from two or 
more division-of-timer-pulse-period approaches according to the linear velocity of the body of a disk used. 
[Claim 18] The disk driving gear characterized by choosing one of two or more of the division-of-timer- 
pulse-period approaches which are the disk driving gears used for the phase change mold optical 
information record medium which has the recording information and the division-of-timer-pulse-period 
information on exposure light by which the mark length modulation was carried out, and are included in said 
division-of-timer-pulse-period information according to the linear velocity of a record mediimi, and 
performing the division of timer pulse period. 



[Translation done.] 
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0 - 3 0 n m-ess c ^:^!tt^Si:•r 5^i3S5ra«ttc 
[11*3118] -7~^s.^m-^t^rctmmmtmM^ 

(D/ Vl/X^fiJItS i: ^^-r fflg^bS^Tfe^ wit $BiBiSji 
7;5^|IJ75-^(D 1 •D^WSiLXf^)\y7.^m^%m^Ct 30 
[000 1] 

[|gBflOS-ri.S?fT»5] *MB^«7t^WI3tl^«i*feJ: 

[0 0 0 2] 40 

5o IBUBItg^T^X'i'T.^tcii, -Jg/cttlBIS*^Bi^% 
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IBgJ;J^T*{i. IBgl^tD /X iD:t-^f-«0^»/jNgI5^^^f ^ 
a^k^-e-ScttckoTlB^T— i'^grj^^U cin*!^ 

5o ^(DJ:^^. fflS{bl3SJ7?^fcffl</^6ni.fBiSB** 

<, Ge-Te^> Ge-Te-Sb^, In-Sb 

-TelS, Ge-Sn-Te?^^^SiMiF*^^tfF.n5o 

[0 0 0 3] -mc. mk7Lm.<ri^mcwm^x\t. 

i'^jg^L, ^tc. cn^nu^BiitLxn^m-^-'^ 
(om£^n^m^^mict-:>xmmt^. t^^itn. ib 

^xMmmsi>^^i]amt^ctic^-:>xrji-$n^o c<o 

ct^tc. 83is»^si«<*STmfcD. tr-AcDi^®):^ 

^ • ?^injig{;::feit€.iBS®(D^iit • wmmt\z^om 

mmwrntm^mmmt^o -sat, 

mi.. u-^-mciciLxyt^mcmmx$>^ct. m 

[0 0 0 4] 

imi^or^mi^^^^xit. im^^wn^m^^\ti± 

t^^^Tzibic. BWi:-r5f3SJSH©S3iS • ms^cox 

^^'p-xmrn^Libtzmmm^. mni%tiimmi;i±<om 

■i[XnWt^CticX^xnt>tl^ (Mitsubishi Kasei 
R&D Review vol.4 No2 p68-8l) o C<Dl:^WM&li. m 

-mm^^m^^rzm-^icimmmic^^t^c 0$?),. 
^mmxit^nimmijm < o , m.mxHm&mmit 
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SiOjg'&M^l OOnm. Ge S bTelBgJW^ 2 5 n 
m. ZnS : SiOzg-^M^Z 0 nm, Al^^H^lO 
0 n mm^icm^ LtzT4 7.^X\ 

It 1 3 5 ot:*T'»sbfc^{c, iaje*w-r5)ig{c 

^5t.^TS!^ (6 0 QIC) #ifilCt3tt5i^^?^a]3iJSf*. 

/ '^-'i/xsaiiFj^ii&iasA^ 6 0. I II mm/vtc^svm^ lo 

fco l^^tt. JliifijbM Om/sW±T'{iSK/n s e 
ciX±> 4m/sT'tt2. ZK/nsec, 1. 4m/ 
sT'tiO. 9 K/n s e cT'feofco 
[0 0 0 5] lf^B«v-^;g:tSS-rS(c{i, IBg^ 

®wav^fBS^ST'«, Buso * ^ {cj^ai^iPj&^ii < * 

«l3ig<D]:b«5W/jN$'5:IB^gBt>hffS-r5/£i6{cJi, g 

f^<Dit^mm\^^rco. mo^if^ti^mmmcLfzo 30 
[0 0 0 6] mmicit. mmmmmwicit. mm^t 

mc<<L. iJcVHi. ^ntLX&miGeSbTe^-^ 
^^mmt^m-^XliGeTe-Sbz Tey^-f>±(Dm^B 

mmicfj-^^oicL. sb^ii5ieijgfflji<*cfij 

t^mox^ti^rji-^n^o 40 
[000 7] ±13© J; 0 rjimmmtm^mm u^vHis 

mmitLtzmwxii. ^^Bim&^:k^< lx\,^^(o 
•p. mmmm^t[f3:mi$i.xit. nt^^itcotztbicnm 
If -y h*^?g^L{c< <fi!fflT-t*v\ Mimi^^imm 
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C tim^iHij^^tzo 

[0 0 0 8] jfi^p. mm. m&cm'Ptms^'mt^ 
rztbic§mRxfrmm(Dmii^(D!^mmi±^ < i5:oT* 

^TfeO, c:<D^^. llitF^fctaoTfBfiJ-ri)iii:A^'i^ 

fc^fctt, ^©M^Oli^^fciiClBgJtiiliji-pfTV^fc 
Mtc. Ip|-cd|B»^®#%. IB^rI 
ftgCD©J;9^jt®fi*H6i^ji (mtf, 1. 2m/s~ 
1. 4m/sRtf^<D4-6fgji*T') TOfflJi. S 

•7/v=^><7'^7m<DiimmwtLxmim^L^\ u*^ 

lifiK-^IB^Sffifi5t*^»)ifb$ nfc**(Dl^ji)t J: 0 
t/h^^^ST'lB^^tT^ i:^ gWi:-r5v-^'ft*^ 
IBSJT't-ffC. ^t3l(DlBgi*<Hl3l5*V^%&*^fe■^/c:o il 

nii. ffi^fkiBis^itttcs^i/^Tti. -isfc. iBa^iotis 
t c n^.m^t-r § c i: j; 0 if bIiKv- ^7 ^mm-^ 

-^<Dm^i}mmtrj:^rziibt^xp>n^. mmmcm 
mmitbrz^-r-'Xon^Wim^mm-r^ tm 1 

■7—>m^^'^ximnff]mK$^^mnm^tEnx\,^ 

^Hti^g|55^-*<iii<^;Sn-rfcSilS^B{l: lt l$ 5 C t J; 
il^(c|B»/^7-ii:ffiat§ 1^— tf-lf-AA^s8*f$n 

(Dmrnmii^mc. -s-j^u-^mttntic^-DXim 

^utif^micfs^tmrnx'^^. 

[0 0 0 9] ±B^^mLtzimyjmmtLxii. ^ 

m¥2-l 6 5 4 20^. mMW-4-2 1 2 73 5^, 
mM^5-6 2 1 9 3#, 'NfF»3¥5-3 2 5 2 5 8^. 
^#F»W 1 - 1 1 6 9 2 m<D^{^n. JJAP. vol.30 No. 
4 (l991)p677-681l|A^feD, , Sfc^ ty^^fVX^mm 

Lrz^(Dxim4 omitmmm^m^m'^^mmmii^^ 

29a-B-4. 7-3 7 2 5 1, 1tr»a¥6 - 4 86 7 

^. 1tM¥ 1-253828^, 1 - 1 5 0 2 3 

0^. !|tF»fl¥ 1-3 1 5030^, i|tB8¥4 - 3138 
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1 6^. ^m^2-l 996 2 ^^^186 3-1 1 

3 93 8^C0§i^«^*WP.n5o L*^U cn^co 

[0 0 10] 

=t<Df^)\^7.mmm^umm^m^xm■M.x^^ 
[0 0 1 1] *^wcDtB»7jffiTtt. $-r> Tt^e^fcui 

M^nT (n : 2J.X±<DgMo n<DmK>^^m 
<0«/K g:*ci[^^■n^n^ n..» , n« iifSo S 

rc. T : SJP^'P-y^'JlW) «7)v-^fi^iSgB»;&-r;5 

iJ-fJ-rSo i:CT% ±IB©jiO, o.T{ilSil/^7-P. 

^0]iI^■r5^F^^ /?. Tti/wrx/^7-Pb5S:0]j)n-r5 

[0 0 12] *fgH^-eti. ±IB5^SiJ{cfei/^T, ni = n 

-j=oi + i3, + +a. + p. (^SL^ JtiO 

^i^Z(D^m(DnW) X m=n-k (ktik = 0, 1 
Xt±2. n... -k^l^^fl^tUT, igl3ijtVLSV^ 

(Vh^zvi) (Dmmx\ 'pi'ji<t^^mf^(r>mm 

[0 0 13] *fiW©»$ LV^^JT'ti, i^ij^l^. Vi< 
V. <Vi<Vi,i:^?.i^)iJtV.. V^tCfeV^Tii, 1^ 

i ^m^S-f^TcD i tCj^LT. a a ^an Saiz 
n A^fiKS'f 5 J:-? tt" 5 ({iU, Oil > an, ai2 , a 

.h a^n^'n, Vi. v., v^. v>,(D^cQ^iij$nfcffl 

-l'7X/^7-Pb. i:Pei:©JtPb./'Pe^e, tt^t 
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.1 <e,b tt^o 

[0 0 14] :^^m<Dmmtm§mmii-xm. ±iixm 

^c^•^^■TlB^tTl/^§o y'^x^mmmm^i. m^t^ 
^mmicMjZ'^tE-^x^uy ^mmm^m^t^tmc. 
mwKtim-snrc^(ommicm-:3^^x. f^mmic^jf^L 
xmm(Of^fV7.^wmmti^ib^(o i -D^mvit^o 
[0 0 15] ±iE^'^fi7.j^wmm^umx't^^^m<D 
10 mmtmmmmmi. mmm^ i (g.t.) , (skxe 

j) } I-. Sb. (xf±0^x<0. l<DVmX\ yfi 
0. 2<y<0. 9<D®5H©IS^) RDP <My (Te.-. 
Sb.) I-, (yli0^y<0. SCOISHT'. xtiO. 5 
<x<0. 9(0^m<Dm.^X\ Mtiln, Ga, Zn, G 
e, Sn, Six Ph. Co. Cr, Cu, Ag, Au, Pd, P 
tx Sx Scx 0<D9^O'>^< la^^t") (D'pfji 

<t^i a*^6<tfiKLx mmimm<D^mt/i 15-30 

n mx ±gPil«i*«SMO^^!5)^ 10-30nmi:*5 
J; d {c^fiE-r 5 c t 
20 [0 0 16] 

[^^CD^iKDJ^S] ^)ig*^(il?-^T-fe?.IB^7oa 
ilLTlix — I5W*CLV (Constant Linear Velocit 
y) X y-ycTilfcS^iiig*^— ^T'feSZC L V (Zoned 
CLV) H^^fe?. (Jl±g=^^<g. T^x^-X^e^H. ^v'' 
o ZC LV}^SKt3V^T«x V^->F«9T{ig 

=F«i5ig«^fb-r 5 t Lxmmmii 15 « 

(1. 2m/s~l. 4m/s) OF^T'Pl^i:r^Cil 

30 [0 0 1 7] m^ii. h^m±um&v,(Dmicumi^ 

|iIi:g$<r)-7-^%ia®5-r5{i:«x ^n-y^^mi^tt 
»± (V./V) xTbirtx nT/Vl/X{cJ:0|5|Ufi? 

^ p -y i'^m T ^iiS-r set asttc-SSWlcfT^tiT 
^/^So LA^Lx ^l^{cafSia;iS{{Ccl:5-r-^ft(DS;:^x 
fe5</HiS*gSft(c<fc§v-i7SM*Sti:J;0x ia>-rLt 
0fMov— i'S^nfe.n*!/^ «:<DJ:-5*<ii:{ix «<g 

jgcD-^-ns ^cT'x fBa5/^;i/x^5^sjLx m^(oj^ 
pu^fV7.m^m<t^ c txmmmp^<oum^in^mm 

(Di. 0 ^v-^S^iS^fijffl-rs^liTj^tctix 1 - 7 

[0 0 18] *^wtc*5i,>Tttx mmmicMiitiLx^iji 

X$^|iJ73S^9l465-'^^;><-^fm=n-kx n-j = 
50 (ai + /3i + +a. + /3.) , n.i. -k^l 
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^mi'f^mmmmr^. bp-^-^> ^nmr-a. mmm 

$ S ^; tT?^ai3lfi^ti;*c-li 

a (Vi~Vh) {cfet^T. Vi<V. <Vj<Vi.i::&5i^ 
jiSVi, V2 {c*3l''Tt±x 1 ^ i ^m^^f'^TcO i (c 

a iL ^ a II ^ a 12 ^ a It (On 
A^fiiti'^S.fc (C"^5o tlCfx oiix an > ai2, a 

ih fi^n^n. Vi. V,. V2. Vh<Di^©^^sj^nfc<@ 

[0 0 19] ±IB{cfc^T> ^vHi, ±IS{Ci!)D;^-rx ± 
IB)Sf T«^r^tc*3l?5#/W7X/^7~Pbi 
-PeiltDtbPbi/Pe^ei i:L> 0ii , 0ii . 9i2 S 

0.t <0n ^012 <0». (2) 

[0 0 2 0] ±131/ ^-rno^^icfe, '>^< i:t,vi(c 

Oil <Oii. (3) , 

0a <0.i. (4) , 

U ^^©Cii^A^P,. IBS/^-Pw. mi/W-Pe 

[002 1] Itfc, Peti. ^-nw^i^ilJjSft^fC-lHlfc 

^tfn^o cl;0*f*:fi^tc}i, f«, =1/ (2n 

«. T) . X«x f.i. =1/ (2n.i, T) 

iSa (ra-x-rlt5 0%) T-fB0LfcV-^±{CilM 

b^;KDiES:«)^3^2 0 d BiH±trj.^ PetmitiX^o 
m^li. f« =l/(2n„ T) fSi^m-mWL^fS:^ 
(ra— r-firtS 0%) T'IBaJLfcV-i^±fc. f..„ 
= 1/ (n.i. T) rji^m-m^lSi^ (ra-x-ctbS 0 
%) (DmnX':t-^'i-y-(h <iC<Dt^. IBg5/^;l/Xtt 
^|iJLTfeL*<TtSv>*V Pwi:Pe©2fflT'^IS^ 
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rcf^ (D++U7L/'^;l/CDMj!)^*iJ2 Od BJ.;i±t*5 
.fc^tPe^&g^o %*5, P. (if-, Rtff . inOSBgJM 
^©C/Ntk (Carrier to Noise it) *^*i)4 5 d BJ-X 

[0 0 2 2] Pw. Pe^^xf. ^uyi^mmTmimm 

[0 0 2 3] ±^i(D^Mm^^r\ 
•rs/s. T«BFatfett5/W7x/^7-pb.*v mn<n 

Effl^^O (0 4) , L*^fePbi(DfflA^^i TcDF^tc^ 
{k Lisas© L/-^;P^ i: o T t J; V ^ t (0 i: -r ^ c: t A^m 

HgT\ tmm&is^ni.t^m-^'^h^. ccv. p.. 

^5It|i;^§fc46»$L<J5:t.\ IS^, Pbi tt. Git) 

CO 0 2 4] VAM Om/s t^SJIfiSljiT'ti. mcP 
30 b^Pb=Pe (-^) tLr;^— /'J-^-r hT't?)^i* 

r% #BiiKv-^(Djg^M^i)fcfeit. Pb^ias© 

1ti^{ct5fe©0. ^{c{i{i?SH/\ 0 5 (a) icmTn 

tc. $-r, 0<Pb<Pe:&i:t)> i^t/^T% Pb=Pei:^ 
40 itt^m-^^m^ftco Sfc. US (b) »T^Lfc/^^ 
-VT'ti, ^t(CPb=Pe^i;t). ^(Dft Pb< Pei:^{k 

t^m^&i'frco ccDX^ic, /s. Tfc*5v^r Pb. A^ig 

aoffiPbu (fit, /Ji = Zj /Sii T-fe«?, Pbij a. jS 
irt%^6{c^SiJtfcEP^/S.j Tfc*5V>Ti:5/^'i'7X 
j^rP-m) ^i:t)d5«-&(c{±. ±IB0.{cf^^T, 
0.=Zj (Pbi, p„ T) / (Pe- /SiT) 

^mmu (2) iCRt; (4) ^A^fig>)jioj:d{cf 

[0 0 2 5] ±fB®)telBi»73ffi{C*Jl/^T. V-^5fe4igg|5 
50 iSt(iOb-1f-/^7-A^tB25^^'7-T'fet). 
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HiDm^mG (a) {C^^LfCo $fc, ■(@^<D^^iiJ$4lfc: 
IBSJ/^;l/X04-^±*^ 0 'iJ.-f b 1 1? O y 1 1^ 

i>mmiairji^m^v$>^o !i<Dm^m6 (b) 

[0 0 2 6] IBSi-'^y-Pwfi, ^H-^OSIiifCfeV^T 

tt. /Vl/XfinTtClSc^-ti-r-^T'^Ds -OCO 

■oSOs (ai + /Si + +0. + /3.) =niliS: 

cfc t) ^ V- L S ^ c i: A^fe 5o 

■f-CD^-a-tCti, (ai + j3.+ +a. + iS.) = 

n-j (j {iO< j ^20S5H(D||i[) i:LT, ^ntc 

7(C«. CTi:tT, /?, (1 ^ i ^m- 1) 30 

- ^' S n T li 5 C 1 5 o 
[0 0 2 7] i^Jl{cSi;T^{k$-s?>'^t/^;bx5}'fJ:^ 

/Vl/Xfin- j , &t>\ a. + P^^Umic^ibir-^t 
L. Vi<Vi <Vz<Vb i:^5i^3iav.. V2{C*31/^ 
T. (1) - (4) ^(D'kXti^m±'0>^^lCt%Ct 

It. /i)ixumm^^mmitt^±xm^Li\ ^k>- 40 
mm^Kii. mt^m^m^&Vkicisi^x. 

a.1. =0. 5, 1. 0. Rlil. 5> St; 

/S.i,=a.i.=0. 5 (2^i ^m) 

ai + /3,= 1. 0 (2^ i ^m) 

-^(DmmmtLx. mm^tiy':7icmmt 

CCT% I^SVi^V<Vi,©fBHO«|jiftV»<:fev^ 

X. mmiciitii£rj:?>tSiE. /^)i7.m^m<Lxnm 50 
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tmmmt,^m<fi>)ff^L<fs:\.'(Dx\ 

0. 0 5<a. i:TI5S^^it^ci:*WSLv>o 
[0 0 2 8] V-^S^miBgi^&M^ii-r 

Jpn. J. Appl. Phys. . Vol. 31(1992). 584-589pp{cP^^^n 

2iniis^}-{ca:si;-^i^aj£oi,>-rnT-t,j:v\ $ 

fe, micmicm^s-^Etixi^^^^rj:^ •r-'!7t^(Dmiii^ 
•7~'>mi&mmtX'mii^nvy5mi>^m'&^o 
[0 0 2 9] :^mm^mmx^?>ytis.mmmi. v^t^f* 

mmtmi^mmwx$>^x. m^nvm^mmvimt 

8^c*;l^T, »«i±ic, y^ummz. mmm(Dii 
mm 3. ±^umm4. ^Wt^tzn^mwti'^^ji^s.M 

mmtTs^'^^y '^^xmm-^txmmx'Sr,^, mmm^m 
oyMMmi.. ~mc. mmmmi^mMLxmrnmsic 

pumctmfEtixmmu mM^m^^(otyicxi?^ 

{± p e<Dmmic J: . m!^&.TX'm^immvA±<D 

Umtrj::^j:r>lc1}Qm-StiXnm^Bit-^ti. m^tEti 

§0 ii(Dcfc9;5:maT'5}--/^-7'r hr't?.tBaj««*4 

fe. GeTeilSk Te3C0liiK27£^^) , Sb™ Tea. ^± 

^^Ojfi^T'Ag, Cu, Au, Ge, Pd, Pt^^j^AP 

fb^tfoTl/^So ««J;i{J, GeTe-Sbz Te3^{W2^t^ 

itmmtim<^j:^(Dx\ imm\^^trji^o mm 

m^^ii. timm^^if±^umm(Dm3^^i 5-3 
onmtbx. tmmti^ ibs.^B^(Dmmm^imt^ 

[0 0 3 0] t^^m<Dmi^ff3rjiJtMt LXli. IBtSnJ 

gg^Dv/^^hf'f (CD-E) -bwenso c 

D-ET*{*. Vi=l. 2~1. 4m/sT**D^ 1© 

)i. Rt>\ 2. 4. 6<53i<DifeTT'IBiSS4T'^n{fa 

7:^XS©IS^nr^CD (CD-R, C D -Recrordabl 
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e) T'{±, 1 - 6 ^m(DfmmT^m^mx*3b ^ctij^ 

9Sfe<Di:f 5o i^3i2 ViJ-X±(c*5l>Taih = 1. 5 
Xt±l. 0, /S.b =a.i, =0. 5 (2<i<m) 
MO. :tT<DI8l)iaK:i3V^T, o.+/Sm =1. 0 (2 
^i<m) i:LTV^5o MtC, l^jiJg2 ViT^Pb, = 
Pr±0. SmWd^i^m. Prttfl4Jl6''^7-) . 10 
i^jieVh = 4 Vi X{i 6 Vi fcfeV^Tti Pb. = Pe± 0. 
5mW (1 ^ i <m) . l^jfJgVifcfeV^TtiO. 0 5 
<ai<0. 5 (2^ i <m) Rtfaa <a,h t^SJ; 

fib. jSiB=^o. 5 (0T-fet)t#5) i:-r5o -r^fe 

icMbx. immcoma^xnit'.xt^o 
[0 0 31] ±mmmy5m^mLrc c d - e tmmw 20 

WUmm. { (GeTe) , (SteTea) .-, ) Sb 
. (0<x<0. K 0. 2<y<0. 9) IBfl^S. ± 

^mmwumm. ^mRmm^lmm^fxrJ.K^. mmm 
mmif^ 1 5 - 3 0 n m. ±^m^wummmmtii i o - 

(Dmmm^. M, (Tci- Sb.) (0^y<0. 3. 
0. 5<x<0. 9. M=In> Ga> Zn. Ge, Sn, 
SU Co, Cfx Cu, Ag, Au, Pd. Pu Se, 
Ot09-5<^'>^< IS) (Cf^^TtxkV^ ^m^4 30 
- 2 1 2 7 3 5^^^«Sa'1tia¥5 - 6 2 1 9 
tt. 1ttCDi!ijitcfel,>TStg5^Rltl*GeSbTelB 

:^sti^sfS-re.$nT*3e.i*. ^/c, 2, 4, e^giir- 
A^vx^pmrn^^iELx. mm&w^^^mt?>:^m 

(cov^Tti, :^<F»g5'N$nTV>*V\ !|$g8¥7-3 7 2 40 
5 l^m &t>'^O^W#l?tCj;?,^^^g (Intern 
ational symposium on Optical Memory. 1995, Knana 
zawa, Japan, No. P-33) fCJSVTli, AglnSbTelB 

[0032] ±iB0ij{cfev^T, m^^^mmvi *m . 2 

~1. 4ni/S<Oi5fflti:fe5-r— J^S^iSiagitfeoT 
tt, m«:m=n, n - 1 X« n- 2KS^L, SilfiV 50 
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*W = Vi, 2Vi, 4Vi, 6 Vi(OWI®ai«Dffi?r 

^o^m<DSSHT'«, ai + /3i = l. 0 U MO, i 
*M ^ i ^mOieH-pttPM =Pr±0. SmWilL, 

HjiJSVjiHfiT-rSilt, ^X<DHcMLXa>i3^M^m 

[0 0 3 3] *^^Ofe9-OOWa^fiJffl7^^{i, - 
^^MS. (constant angular velocity, CAV) TEl 

csi^jijg^fe^it^ism-rsiitT'fe^o -r^^-^, IB 

t*i«i*T'{i, i^n^tc2igi.X±©i^31ieil*^^i;5o 

x^^-^m < If ^*iB@JT' t ?.o c mim^ ^ji^x^wm 

(Zoned CAV) :^^<DimX'ii. ^MffiSfcfettSS 

[0 0 3 4] :^^m(omm:^m^x^mmcs.-D:^m 
t(D^v\^7,j^wmmit. m^it. ±ib/^^^-^ (p 

w, Pe, Pb, m, j, k, oi, cD^-^Rj^i^-T 

cfe9{ciB««nTi/^?>Ci:AW$Lv\ cOsBStt, V 
l^vsv»cosi5HOi^)iav^ct5^^T, ViSd*Vi>{c*j 
ifmmm(omcmLxi^mmti^mw.fsn. ^(r>m<r> 

Lxmrnt^z-ta^nrnxh^o ±ibocd-e 

tclBlcbTfeJ:V>o T^-rX^'iBIiSSa, ^46x^7.^7 
{ilB««tifc^^;l/X^iim}4^S!*'i: tJ, Jl^^nfc/'^ 

ffl bfcT -r X ^'Sgiftgg-PIBSl Lfc^fc, SiSSft*^ 

[0 0 3 5] ±ia<D<fc9K, isiigfcm 
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ofkn-. mxify. > 2 vt (Dmrnmrnrnx^iim^n^r 
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